Background Reusing endotracheal tubes (ETTs) has been
T he reuse of single-use medical devices 1 most devices were considered non-reusable. SUDs are reused as a cost-saving measure. 2 This procedure has regulatory, ethical, medical, legal, and economic implications and has been generated studies are needed to define the risks and document the benefits of reusing SUDs in Indonesia. Reprocessing SUDs could be an alternative for reducing costs and provide a backup in case of decreased availability of imported devices. Until recently, however, there were no standards or evaluations of reprocessing procedures available.
The reprocessing (repeated cleaning, disinfection, and sterilization) of any patient-used narrow-lumen medical devices, such as ETTs, presents a major challenge to hospital reprocessing centers. This is further compounded when the narrow-lumen device The elemental surface composition of the samples was determined by S-probe X-ray photoelectron University of Groningen, Netherlands. The area under each peak was used to calculate peak intensities, 
Results
The quantitative cultures of the 12 samples from specimens while cultures of the 17 samples from group B revealed growth of Bacillus species in 5 specimens.
No other organisms were detected microscopically or biochemically, in all plates. Statistical analysis revealed no significant difference between these
The tensile strength test showed that the means samples. Compression testing showed that the mean F of all samples were similar. However, those differences were not statistically significant. (Table 1 ) Under SEM, we detected 'well-arranged' particles on the entire surface of the new tube (Figure 1) . On reused tubes the previously 'well arranged' particles looked degraded and scattered. Some additional large particles, staining, and discoloration were also evident (Figures 2 and 3) . Silicon and nitrogen signals were finding indicated that those components were on the surface but not in the bulk property of the material. Under all conditions the compositions determined Table 2) constant. However, a reduction of chloride (Cl) signal in the reused tubes was comparable to that of enrichment of nitrogen signal, which was not detected in other samples. EDX performed on large particles identified sodium (Na) and calcium (Ca) signals. Evaluation of ETT mechanical behavior under conditions of tension and compression can provide basic material property data. We used these tests to determine strength, ductility, and toughness of used tubes compared to new ones. Load deformation curves of used tubes appeared more horizontal than curves of new tubes, (Figure 4) indicating that the used tubes were more ductile, but less strong and less tough, with clinical implications that there may be higher risk of kinking. However, these differences were not statistically significant, possibly due to the small number of samples tested.
Consistent with the mechanical properties, SEM analysis revealed irregularities and increased number of large particles on the surface of used tubes. Some some differences in the silicone (Si) signal in the used tubes, indicating possible degradation of the surface treatment. Increased surface roughness may be of concern as it would promote bacterial adhesion. 15, 16 Figure 3 from Group B. Note the degradation and scattering of previously "well-arranged" particles, additional large particles, staining and discoloration. 
Figure 2
Group A. Note the degradation and scattering of previously "well-arranged" particles, additional large particles, staining and discoloration.
Enrichment of N signals, as well as Na and Ca signals (from the large particles) indicated contamination on the used tubes ( Figure 5 ).
Discussion
Medical devices approved for sale as single use devices are sometimes reprocessed and reused for other patients. Reprocessing should involve cleaning, sterilizing and verifying that it works properly. Reprocessed SUDs are divided into 3 groups: critical reprocessed SUD intended to be in contact with normally sterile tissue or body spaces during use, semi-critical reprocessed SUD intended to be in contact with intact mucous membranes but not penetrate normally sterile areas of the body, and noncritical reprocessed SUD intended to make topical contact but not penetrate intact skin. 7 the group of critical reprocessed SUDs. The practice of SUD reprocessing raises public health concerns, primarily with regards to the potential risks of infection and device malfunction. 8 Microbiological data from this study showed that both cleaning and sterilization procedures gave similar nosocomial infections. 9 Merrit et al. 9 showed that, in fact, detergents with surfactants have the capability of cleaning only as effectively as water. However, diluted NaOCl removed bacteria very effectively. Since disinfectant solutions are potent viricidal drugs, a viral protection of the used tubes can be assumed. Merrit et al. 9 also showed that both detergents and NaOCl solutions were effective in removing blood which often contaminates medical devices cleaned for reuse.
is used ubiquitously in sterile processing with a variety of instrumentation and is known to eliminate microbiologic contaminants, the compound itself has to be warranted. 13 Since EO gas reagent is relatively is also used as an alternative method of sterilization. This method is considered lower in cost and simpler in 6, 12 In addition, to effective disinfection and cleaning, including the removal of residual soils and particles from all surfaces, should be avoided during reprocessing.
This study restricted testing to one brand of ETTs, which was considered the best in quality in our setting. Our findings may not be applicable to ETTs (nasally or orally) of intubation may also influence used ETT performance.
We have shown that both reprocessing methods of twice reused ETTs gave comparable results on sterility. The reused tubes retained their mechanical performance compared to new ones. However, there were some tendencies of weakening in the reused tubes, although, statistically, a larger sample size may be required to determine significance. In accordance with our findings, surface roughness, of used tubes may be reasons to look for better reprocessing methods.
In conclusion, both reprocessing methods of reused ETTs gave comparable results on sterility and mechanical behavior, but reprocessing appeared to
